without resortingto a lot of detailed measurements. This kind of study also involves the construction of a matrix of data in a concise, intelligible and usable form that does not at present exista great need considering the increasing degree of fragmentation and scatter of the zoological literature.
Mammal taxonomy is concerned to provide a framework to facilitate the synthesis of all available information on every aspect of the 4000 or so species of mammal, including man. The better the taxonomist succeeds in this task, the better will the medical worker be able to draw on this knowledge in the very many and diverse circumstances in which medical work touches upon other species of mammals. Dr R J Berry (Royal Free Hospital School ofMedicine, London WCJ)
Genetical Approaches to Taxonomy
The progeny of any two people will differ. The traditional descendants of the sons of Noah (Shem Ham, and Japheth) illustrate this well. The difficulty is to attach quantitative meaning to the differences between populations (as in the controversy about mean IQ values). It is as yet impossible to compare populations in terms of their DNA; immunological and electrophoretic criteria are only based on a small proportion of doubtfully typical loci; and morphological characters tend to have a difficult genetical base. Nevertheless numerical values can be attached to population differences and, given a degree of stringency in the characters selected, these values can be taken as measuring genetical distinction between the populations concemed. The question for the taxonomist is how these distances can be measured; the geneticist wants to know why the distances have the value that they have.
For example, Corbet (1963) found that populations of bank voles (Clethrionomys glareolus) living in adjacent Forestry Commission plantations in Perthshire differed in a tooth character: 29% of those in the older plantation had an extra cusp on the inner surface of the third upper molar, while 92 % of the voles in the newer one, separated by only 200 metres of rough ground, possessed it. This trait has been used as a 'classical' taxonomic character; normally about 30% of voles in the Scottish Highlands have an extra cusp, while over 90 % of animals from the Hebrides have one. The cusp is almost certainly inherited epigenetically (or quasi-continuously in Gruneberg's terminology: Gruneberg 1952, Berry & Searle 1963 , Berry 1968 , Berry & Berry 1971 , i.e. a threshold during development has imposed a discontinuity on an underlying continuous rudiment whose size is controlled by a number of gene loci. Corbet suggested that the wood with the atypical voles was probably colonized by a few wandering animals (perhaps a single pregnant female) from the neighbouring plantation. Since every individual is heterozygous for nearly 10% of his loci, and about a third of the genes in a population are polymorphic (Harris 1969 , Selander et al. 1970 , it is virtually impossible that such a newly founded population would possess the same alleles in the same frequencies as in the ancestral one. Consequently this will provide a mechanism for geneticalchange at a stroke, or evolution by mistake. A population established by a small number of founders will inevitably differ from its originating group and will have to make use of this genetical endowment whatever further evolution takes place (by selection, by gain of variation through mutation or loss by genetical drift, and so on) (e.g. Matthews 1952 , Berry 1969a , 1970 .
Implicationis
Genetical differences between populations may have many causes. Substantial differentiation may exist between neighbouring groups for reasons and with effects not usually emphasized in elementary genetical texts. Gruneberg (1951) and Grewal (1962) have shown that the regression of an initially normal tooth germ takes place if it does not reach a critical size just after birth, and the attainment of this critical size depends on genes controlling dental lamina development and maternal size, as well as more obvious pathological ones; etiology of third molar loss seems to be similar in both mice and men (see Keene 1965 , Berry 1968 ). Although environmental factors play a part in determining the manifestation of a character in an individual, these apparently average out in a population so that the frequency of a character becomes a genetical feature of the population in the same way as (say) blood group frequencies. For example, about 50% of mice on the small Pembrokeshire island of Skokholm have a spina bifida occulta, and this incidence has remained relatively constant over ten generations (R J Berry 1964, and unpublished) .
The distribution of a constitutional disease may give a clue to its etiology. For instance, a classical example of an unexplained disease geography is multiple sclerosis, the prevalence of which is high but uneven in the countries bordering the eastern North Atlantic. The highest incidence of all is found in Orkney and Shetland; lower figures are reported for the other two Viking-colonized lands in the area, Faeroe and Iceland. This disparity in prevalence has been interpreted as indicating that the disease has no genetical basis (Fog 1960 , Allison 1963 . Such a conclusion is not necessarily correct, because Orkney and Shetland were colonized by a different population movement to the one that led to the settlement of Faeroe and Iceland (Wainwright 1962, Jones 1968) . Moreover, it is likely that a founder effect would operate in the colonization of the islands in exactly the same way as with the human and mouse examples quoted above, and produce a consequent magnification (or diminution) of gene frequencies. Comparison of the Shetland population with different regions of Norway suggests that the former is most closely related to the people of the southernmost part of Norway, a high multiple sclerosis area, in contrast to the low prevalence in the traditional Viking area around the Sogne Fjord north of Bergen. This close relationship does not exist for Iceland (A C Berry, personal communication) . Hence genetical considerations on the population (or what may be called the parataxonomic) level lead to suggestions on the individual level that inherited factors may play a part in multiple sclerosis etiology (Refsum 1961 , Berry 1969b ).
In the past there has been (indeed, there still is) a tendency to seek a single etiological cause for multiple sclerosisdiet, climate, virus, heavy metal poisoning, and so on. This simplistic philosophy has extended to conclusions about any inherited influence, so that the genome is either rejected or assumed to be all-important. Berry (1969b) suggested that an inborn error of synthesis of the w-3 fatty acids in myelin sheaths could lead to a susceptibility of the sheaths to be broken down, particularly under conditions of specific dietary deficiencies or climatic regimes. The critical stage for the onset of myelin sheath breakdown is around puberty; clinical symptoms follow about 30 years later. Genes affecting atopy are believed to influence the inherited risk in some way, and certain infections may affect the environmental risk (Dean & Kurtzke 1971 ). This testable model of a puzzling disease is based on concepts developed from studies on mouse relationships. It is too soon to know whether it will produce useful results, but it may be recalled that Clarke (1967) got his ideas for preventing Rhesus disease from working on the evolution of mimetic butterflies.
